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DETAILED ACTION 
Election/Restrictions 
1 . Claims 27, 28, and 31 -36 are withdrawn from further consideration pursuant to 
37 CFR 1 .142(b), as being drawn to a nonelected combination. 

In applicant's amendment and response filed 2/14/06, applicant has amended 
the independent combination claims (27 and 28) so as to include the detail that at least 
one of the fourth electrode, fifth electrode and sixth electrode comprises copper and 
presented arguments that in view of this amendment the combination claim should no 
longer be withdrawn from consideration. Though applicant has not specifically stated 
so, it appears that applicant is arguing that the restriction requirement between the 
combination and subcombination should be withdrawn. However, the examiner does 
not feel that the restriction requirement should be withdrawn and as such claims 27, 28 
and 31-36 drawn to the combination are still withdrawn from consideration. The fact 
that these claims have presently been amended so as to include all the details of the 
subcombination does not change the fact that claims drawn to the combination which 
did not require the particulars of the subcombination (original claims 27 and 28) were 
presented in this case. Original claims 27 and 28 are evidence that applicant believes 
there is some inventive concept in the combination of elements regardless of the details 
of the subcombination, and as such the restriction between the combination and the 
subcombination is deemed proper. Claims 27, 28 and 31-36 are still drawn to the 
combination, regardless of how much detail of the subcombination is amended into the 
claims. Thus, claims 27, 28 and 31-36 are still withdrawn from consideration. However, 
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it is worth noting that if the subcombination claims are eventually found to be allowable, 
any combination claims that recite all the details of the allowable subcombination would 
be subject to rejoinder. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC § 103 
.2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3, 5, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzawa et al. (JPPAT 2001-035808, Suzawa) in view of Hibino et al. 
(JP 2001-010685, Hibino) and Ghandi (VLSI Fabrication Principles Silicon and Gallium 
Arsenide, copyright 1004 by John Wiley & Sons, Inc., P. 552-553). 

With regard to claim 1, Suzawa discloses in figure 12 a semiconductor device. 
Suzawa discloses in figures 6 and 12 a semiconductor layer (601 in figure 6) over an 
insulating surface (102 in figure 12). Suzawa discloses in figures 6 and 12 a gate 
insulating film (602 in figure 6) on said semiconductor layer. Suzawa discloses in figures 
6 and 12 a gate electrode (1 18 - 123 in figure 12 and 603b and 604b in figure 6) on 
said gate insulating film. Suzawa discloses in figures 6 and 12 wherein said 
semiconductor layer comprises a channel formation region (206, 210, 214, 218, 222, or 
228 in figure 12), at least one LDD region (207, 21 1, 215, 219, 223, or 229 in figure 12) 
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in contact with said channel formation region, and a source region (208, 213, 216, 221, 
or 225 in figure 12) or a drain region (209, 212, 217, or 220 in figure 12) in contact with 
said LDD region. Suzawa discloses in figures 6 and 12 wherein said gate electrode has 
a taper shape. Suzawa discloses in figures 6 and 12 wherein said gate electrode 
comprises a laminate of a fourth electrode (603b in figure 6) and a fifth electrode (604b 
in figure 6). Suzawa does not teach wherein said gate electrode comprises a laminate 
of a fourth electrode, a fifth electrode and a sixth electrode. Hibino teaches in figure 3b 
a gate electrode (12) having a taper shape wherein the gate electrode comprises a 
laminate of a fourth electrode (13), a fifth electrode (14) and a sixth electrode (15). It 
would have been obvious to one of ordinary skill in the art at the time of the present 
invention to form the three layered gate electrode of Hibino in the device of Suzawa in 
order to provide a low resistance aluminum gate electrode and to prevent erosion of the 
gate electrode during formation of the device as stated by the English language 
translation of Hibino (USPAT 6529251) in column 3, lines 14 - 18 (a more specific 
application of why this is true can be found in column 6, lines 27 - 29 and 39 - 43, as 
well as column 7, lines 38 - 45). Suzawa with Hibino do not teach at least one of the 
fourth, fifth and sixth electrode comprising copper. Ghandi teach that it is advantageous 
to include a percentage of copper in aluminum films used in semiconductor devices. At 
the time of the invention it would have been obvious to one of ordinary skill in the art to 
form the aluminum electrode (of Suzawa and Hibino) with some copper included in 
order to reduce detrimental electromigration effects in the aluminum film. It is noted that 
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an aluminum film having a small percentage of copper reads on a layer that "comprises" 
copper. 

With regard to claim 3, Suzawa teaches in paragraphs [001 1] that fourth and fifth 
electrode layers at the top and bottom of a gate stack can comprise W or Ti. Hibino 
discloses in paragraphs 68 - 69 wherein top and bottom electrode layers in a gate stack 
comprise Ti, and a middle gate stack layer comprises Al. Ghandi teaches that it is 
advantageous to include copper in the aluminum film. Therefore, it would have been 
further obvious in the method of Suzawa with Hibino and Ghandi wherein the fourth 
conductive film is a conductive film comprising W or a material including W as its main 
component, the fifth conductive film is a conductive film comprising copper or a material 
including copper as its main component and the sixth conductive film is a conductive 
film comprising Ti or a material including Ti as its main Component 

With regard to claim 5, Suzawa discloses in figure 12 said fourth electrode is 
overlapped with said LDD region through said gate insulating film. 

With regard to claim 25, Suzawa discloses in figure 18a wherein said 
semiconductor device is selected from the group consisting of a computer. 

4. Claims 2, 4, 6, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzawa in view of Yudasaka et al. (USPAT 5953582, Yudasaka), 
Hibino et al. (JP 2001-010685, Hibino) and Ghandi (VLSI Fabrication Principles Silicon 
and Gallium Arsenide, copyright 1004 by John Wiley & Sons, Inc., P. 552-553). 
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With regard to claim 2, Suzawa discloses in figure 12 a semiconductor device. 
Suzawa discloses in figures 6 and 12 a semiconductor layer (601 in figure 6) over an 
insulating surface (102 in figure 12). Suzawa discloses in figures 6 and 12 a gate 
insulating film (602 in figure 6) on said semiconductor layer. Suzawa discloses in figures 
6 and 12 a gate electrode (1 18 - 123 in figure 12 and 603b and 604b in figure 6) on 
said gate insulating film. Suzawa discloses in figures 6 and 12 wherein said 
semiconductor layer comprises a channel formation region (206, 210, 214, 218, 222, or 
228 in figure 12), at least one LDD region (207, 21 1, 215, 219, 223, or 229 in figure 12) 
in contact with said channel formation region, and a source region (208, 213, 216, 221, 
or 225 in figure 12) or a drain region (209, 212, 217, or 220 in figure 12) in contact with 
said LDD region. Suzawa is silent to the impurity concentrations of the LDD, source and 
drain regions. Yudasaka teaches in figure 26 and column 26, lines 8 - 15 wherein an 
LDD region (642b) comprises a impurity region for giving one conductivity at a 
concentration of 1 x 10^^ to 1 x 10^° cm'^ and one of said source region (642a) and said 
drain region (643a) comprises said impurity element at a concentration of 1 x 10^° to 1 x 
1 0^^ cm"^ (the disclosed ranges of 3 x 1 0^® to 1 x 1 0^^ cm"^ and 1x10^° cm*^ make the 
claimed range obvious, see MPEP 2144.05 I). It would have been obvious to one of 
ordinary skill in the art at the time of the present invention to use the impurity 
concentrations of Yudasaka in the method of Suzawa in order to use an impurity 
concentration that is well known in the art for LDD and source/drain regions, 
respectively. Suzawa discloses in figures 6 and 12 wherein said gate electrode has a 
taper shape. Suzawa discloses in figures 6 and 12 wherein said gate electrode 
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comprises a laminate of a fourth electrode (603b in figure 6) and a fifth electrode (604b 
in figure 6). Suzawa and Yudasaka do not teach wherein said gate electrode comprises 
a laminate of a fourth electrode, a fifth electrode and a sixth electrode. Hibino teaches 
in figure 3b a gate electrode (12) having a taper shape wherein the gate electrode 
comprises a laminate of a fourth electrode (13), a fifth electrode (14) and a sixth 
electrode (1 5). It would have been obvious to one of ordinary skill in the art at the time 
of the present invention to form the three layered gate electrode of Hibino in the device 
of Suzawa and Yudasaka in order to prevent erosion of the gate electrode during 
formation of the device as stated by the English language translation of Hibino (USPAT 
6529251) in column 3, lines 14 - 18 (a more specific application of why this is true can 
be found in column 6, lines 27 - 29 and 39 - 43, as well as column 7, lines 38 - 45). 
Suzawa with Yudasaka and Hibino do not teach at least one of the fourth, fifth and sixth 
electrode comprising copper. Ghandi teach that it is advantageous to include a 
percentage of copper in aluminum films used in semiconductor devices. At the time of 
the invention it would have been obvious to one of ordinary skill in the art to form the 
aluminum electrode (of Suzawa and Hibino) with some copper included in order to 
reduce detrimental electromigration effects in the aluminum film. It is noted that an 
aluminum film having a small percentage of copper reads on a layer that "comprises" 
copper. 

With regard to claim 4, Suzawa teaches in paragraphs [0011] that fourth and fifth 
electrode layers at the top and bottom of a gate stack can comprise W or Ti. Hibino 
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discloses in paragraphs 68 - 69 wherein top and bottom electrode layers in a gate stack 
comprise Ti, and a middle gate stack layer comprises Al. Ghandi teaches that it is 
advantageous to include copper in the aluminum film. Therefore, it would have been 
further obvious in the device of Suzawa with Yudasaka, Hibino and Ghandi wherein the 
fourth conductive film is a conductive film comprising W or a material including W as its 
main component, the fifth conductive film is a conductive film comprising copper or a 
material including copper as its main component and the sixth conductive film is a 
conductive film comprising Ti or a material including Ti as its main Component. 

With regard to claim 6, Suzawa discloses in figure 12 said fourth electrode is 
overlapped with said LDD region through said gate insulating film. 

With regard to claim 26, Suzawa discloses in figure 18a wherein said 
semiconductor device is selected from the group consisting of a computer. 

Double Patenting 

5. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy refiected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438. 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional' reject ion. based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

6. Claims 1 - 6, 25 and 26 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1, 3, and 7 of 
U.S. Patent No. 6,657,260 in view of Yudasaka and Ghandi. Claims 1, 3, and 7 teach 
all of the claim limitations of Yudasaka, but fail to specifically teach a channel formation 
region, an LDD region, source/drain regions, and that the gate electrode has a tapered 
structure. Yudasaka provides teaching for these features and the reasons for 
combination are obvious to one of ordinary skill similar to the 103 rejections above. 
Further, claims 1 , 3 and 7 of the '260 patent do not teach the gate including copper. 
Ghandi teach that it is obvious to include some copper in an aluminum film in the 
semiconductor industry as discusses in the 103 rejections above. 

Response to Arguments 

7. Applicant's arguments filed 2/14/06 have been fully considered but they are not 
persuasive. 
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Applicant has argued that claims 27, 28 and 31-36 should no longer be 
withdrawn. Applicant's arguments have been considered and are not persuasive as 
discusses in this Office Action under the "Election/Restrictions" heading above. 

Applicant has also argued that the combination of Suzawa with Hibino and 
Ghandi is not proper since there is no motivation to combine Suzawa and Hibino in the 
manner set forth in the rejection. This is not persuasive. The rejection provides clear 
motivation to combine the references as set forth above. As recited in the rejection 
above, the motivation is in order to provide a low resistance aluminum gate electrode 
and to prevent erosion of the gate electrode during formation of the device. Restated, it 
is desirable to provide a lower resistance gate electrode by using aluminum, and it is 
desirable to use the three layer gate so as to prevent erosion of the aluminum gate 
during it's fabrication. Applicant argues that there would have been no such motivation 
because Suzawa does not employ an aluminum gate electrode. This is not persuasive 
as the examiner has not alleged that Suzawa teaches an aluminum gate. Suzawa does 
not use aluminum, but rather uses higher resistance gate materials such as a laminate 
of a conducting metal nitride and a Ta, Ti or W metallic film. The rejection relies upon 
replacing the laminate of Suzawa with the gate structure of Hibino, in order to allow the 
use of a lower resistance aluminum gate. As taught by Hibino, in order to use the lower 
resistance gate without eroding the aluminum during fabrication the three layer structure 
is provided. That is, one would use the aluminum gate of Hibino to provide lower 
resistance and one would use the three layer structure of Hibino to allow the aluminum 
to be used without eroding the aluminum during fabrication. Thus, the motivation for 
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combining Suzawa with Hibino as clearly stated in the rejection is a valid motivation that 
renders the combination obvious to one of ordinary skill in the art. 

Applicant also argues, with respect to claim 3, that neither of the applied 
references suggests an electrode including copper as its main component. This 
argument is not persuasive. Claim 3 requires that the fifth electrode is formed of a 
conductive film comprising copper or a material including copper as it's main 
component. Thus, claim 3 includes two possibilities for the electrode. First, that it is 
formed of a conductive film comprising copper, or second, that it is a material including 
copper as it's main component. In this case, the prior art as applied teach the fifth 
electrode being formed of a conductive film comprising copper. Ghandi teaches the 
inclusion of copper into the aluminum electrode and provides motivation for doing so. It 
is noted that the inclusion of even a small amount of copper reads on the claim since 
the claim merely requires the fifth electrode be a conductive film comprising copper. 
Even a small amount of copper reads on "comprising copper" 

Applicant briefly reiterates these arguments with regard to claims 2, 4, 6 and 26. 
The arguments are not persuasive for the reasons provided above. 

Applicant also argues against the double patenting rejection by stating that the 
760 claims, like Yudasaka and Ghandi, fail to teach an arrangement in which a gate 
electrode includes a laminate of fourth through sixth electrodes. This is not persuasive 
as claim 3 of the '260 patent clearly recites the gate electrode consisting of a laminate 
of three films. Though they are not labeled "fourth', "fifth", or "sixth" a laminate of three 
films is the same as the recited fourth through sixth electrodes. 
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Conclusion 

8. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1,1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to N. Drew Richards whose telephone number is (571) 
272-1736. The examiner can normally be reached on Monday-Friday 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571 ) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




N. Drew Richards 
AU 2815 



